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Abstract. In this study, the effect of the application of ameliorant materials including mineral 
soils, dolomite, and rock phosphate on peat growing media on vegetative growth of oil palm seedlings 
in the nursery main phase was examined. The study was conducted for one year, from May 2015 to 
April 2016. The study used a single factor/non factorial randomized block design consisting of three 
treatments, each treatment had three different doses, including: dolomite (A1 = 0.45 kg polybag-1; A2 
= 0.90 kg polybag-1; A3 = 1.35 kg polybag-1), rock phosphate (A4 = 0.45 kg polybag-1; A5 = 0.90 kg 
polybag-1; A6 = 1.35 kg polybag-1), and mineral soil (A7 = 0.45 kg polybag-1; A8 = 0.90 kg polybag-
1; A9 = 1.35 kg polybag-1). The treatment of ameliorant materials, both dolomite, rock phosphate and 
mineral soil at doses of 0.45 kg polybag-1 (A1, A4, A7) and doses of 0.90 kg polybag-1 (A2, A5, A8) 
showed a significant influence on increasing seedling height 5-16 months after planting (MAP). 
Response to increasing diameter of plants aged 5-16 MAP (for one year), the pattern is almost the 
same as observing the increase in seedling height, tends to be positively correlated, the dose of 0.45 
kg polybag-1 (A1, A4, A7) and the dose of 0.90 kg polybag-1 (A2, A5, A8) showed a significant 
influence on the diameter of the oil palm seedlings, the largest being 8.87 cm (dolomite/A2), 8.88 cm 
(A5) and 8.97 cm (A8). There is a correlation that is directly proportional between the type and dose 
of ameliorant material which is getting higher until the dose of 0.90 kg polybag-1 (A2, A5, A8) and 
the dose level of 0.45 kg polybag-1 (A1, A4, A7) showed a significant effect on number of leaves 
variable. 
 




Peatland basins are found in many regions of the world, both in temperature and 
tropical regions (Katimon, 2005). About 72 million ha of peatland are in the tropics out of a 
total of 400 million ha worldwide (Hugo, 1980). For tropical peatlands, based on the way 
they receive inputs of water, peatlands can be classified as ombrotrophic and minerotrophic. 
Ombrotrophic peatlands are almost completely dependent on precipitation for water, mineral 
and nutrient inputs. Whereas minerotrophic peatlands are hydrologically connected to the 
surrounding strata, which means they obtain nutrients and water from precipitation and 
connecting strata (Adesiji et al., 2015). Ombrotrophic peatlands have high water content 
because of their location in areas with high rainfall. They are generally referred to as swamps 
with a pH <4. While minerotrophic peatland known as fens has a pH around between 4.0 to 
6.0 (acid to slightly acidic) (Bragg and Tallis, 2000). 
 Indonesia belongs to the tropical region. In Indonesia, peatland area is estimated at 
14.95 million ha, which is spread on the islands of Kalimantan, Sumatra, Papua, and a small 
portion on Sulawesi (Wahyunto et al., 2013). The potential of these peatlands is quite 
extensive for extensification of agriculture (Maftu'ah et al., 2013). Oil palm is a commodity 
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that is extensively extensible on peatlands. In the past few decades, the use of peatland for 
oil palm cultivation has increased rapidly. In Sumatra, in 2010 the use of peatland for oil 
palm plantations increased six-fold compared to 1990. Likewise in Kalimantan, the increase 
was also very significant. Whereas in Papua it is slower than in Sumatra and Kalimantan 
(Sabiham and Sukarman, 2012). 
 Peatlands are marginal land because inherently the soil is acidic, cation exchange 
capacity (CEC) is very high, nutrients and minerals needed by plants are low, but the 
saturation of alkalis is very low. Therefore, land management efforts are needed to make the 
peat more mature, reduce porosity, and increase subsidence (Peatland National Team, 2006). 
Amelioration is an effort to improve soil fertility and quality using ameliorant materials (both 
organic and inorganic). Ameliorant materials that are often used are mineral soils, various 
types of lime, compost, manure, ash (Suratman et al., 2013). The addition of ameliorant can 
increase soil pH. Soil fertility will increase with increasing alkaline saturation (Tan, 1993). 
In physical properties, the addition of ameliorants can improve soil structure (Suratman et 
al., 2013), increasing the power to withstand loads (hearing capacity) (Widjaja-Adhi, 1995). 
The effect of ameliorant materials is predicted to support oil palm cultivation on peatlands. 
In this study, the effect of the application of ameliorant materials including mineral soils, 
dolomite, and rock phosphate on peat soil growing media on vegetative growth of oil palm 




The study was conducted for one year, from May 2015 to April 2016. The research site 
was conducted in the experimental garden of the Sijambi village, Tanjungbalai city, North 
Sumatra province, Indonesia. Elevation of 3 m above sea level, with a climate type C2, 
having a 2-3 dry month and 5-6 wet months (Oldeman) (Indonesian Central Bureau of 
Statistics, 2007). 
 The study used a single factor/non factorial randomized block design consisting of 
three treatments, each treatment had three different doses, including: dolomite (A1 = 0.45 
kg polybag-1; A2 = 0.90 kg polybag-1; A3 = 1.35 kg polybag-1), rock phosphate (A4 = 0.45 
kg polybag-1; A5 = 0.90 kg polybag-1; A6 = 1.35 kg polybag-1), and mineral soil (A7 = 0.45 
kg polybag-1; A8 = 0.90 kg polybag-1; A9 = 1.35 kg polybag-1). The materials used are four-
month oil palm seedlings, black polybag size 40 cm x 45 cm, 0.20 mm thick (10 kg capacity 
peat soil, 30% moisture content), multi fertilizer (15:15: 6: 4 and 12: 12: 17: 2) and kieserite 
(27% MgO, 22% S). Ameliorants consist of dolomite (19% MgO; 34% CaO and 0.1% 
Fe2O3); rock phosphate (22.5% P2O5; 33.5% CaO and 2.47% Fe2O3), mineral soil. 
 The variables observed were the seedling height (cm), seedling diameter (cm), and 
the number of leaves. The three variables are measured every month, starting from seedlings 
5 to 16 months after planting. 
 
RESULTS AND DISCUSSION 
 
Seedling height 
There is a treatment effect of the three types and doses of ameliorant materials on 
peat planting media in polybags on the height of oil palm seedlings aged 5 MAP to 16 MAP. 
In general it appears that the height of oil palm seedlings in the main nursery from the age 
of 5 MAP to 16 MAP (for one year) the pattern is always directly proportional to the dose 
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of ameliorant treatment, both dolomite, rock phosphate and mineral soil at a dose of 0.45 kg 
polybag-1 (A1, A4, A7) with a dose of 0.90 kg polybag-1 (A2, A5, A8) indicates a significant 
influence. At the higher treatment dose of ameliorant material, which is 1.35 kg polibag-1 
(A3, A6, A9) did not show a significant effect on the increase of oil palm seedlings (Table 
1). 
There is an increase in the response of oil palm seedlings in the main nursery aged 
16 MAP due to the treatment of the three types and doses of ameliorant material, level of 
0.90 kg polybag-1 (A2, A5, A8) when compared to the dose of 0.45 kg polybag-1 (A1, A4, 
A7) due to the contribution of nutrient ions Ca and Mg derived from dolomite, nutrient Ca 
and P from rock phosphate, mineral soil. Addition of ameliorants with higher doses of 1.35 
kg polybag-1, both dolomite, rock phosphate and mineral soil (A3, A6, A9) did not show 
any increase in the height of oil palm seedlings in the main nursery, presumably due to high 
nutrient ion concentrations in soil solutions that are donated from all three types of 
ameliorant materials, they cause nutrient antagonism, which causes several other nutrient 
ions to become unavailable to plants. Tan (1993) explains one external factor, especially the 
chemical properties of soil which can affect nutrient ion availability due to nutrient ion 
properties (ion size/radius, ion charge, ion mobility, ion strength) such as nutrient 
equilibrium, nutrient ion antagonism, and synergism. 
Seedling diameter 
There is a treatment effect of the three types and doses of ameliorant materials used 
(dolomite, rock phosphate and mineral soil) on the peat media in polybag to increase the 
diameter of the oil palm seedlings aged 5 MAP to 16 MAP. It appears that the response of 
the increase in seedling diameter of 5 MAP to 16 MAP (for one year) pattern is almost the 
same as observing the increase in seedling height, tends to be positively correlated, from 
doses of 0.45 kg polybag-1 (A1, A4, A7) with a dose of 0, 90 kg of polybag-1 (A2, A5, A8) 
showed a difference in diameter of the largest oil palm seedlings, namely 8.87 cm 
(dolomite/A2), 8.88 cm (A5) and 8.97 cm (A8), but no effect on the higher dose of 
ameliorant material treatment, which is 1.35 kg polybag-1 (A3, A6, A9) (Table 2). 
 
Table 1 
The height of oil palm seedlings (cm) in the main nursery aged 5 to 6 MAP due to the type 





Months After Planting (MAP) 
2015 2016 
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109.60 a 
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111.42 a 
110.87 a 






























CV 4.91 % 4.09 % 3.55 % 2.27 % 1.74 % 1.57 % 1.10 % 1.08  % 1.12 % 1.04 % 0.68 % 6.29 % 
Explanation: 
1. Numbers followed by the same two letters in the same column do not show significant 
differences at the 5% level using the Duncan Multiple Range Test Distance Test. 
2. A1 = 0.45 kg polybag-1 dolomite; A2 = 0.90 kg polybag-1 dolomite; A3 = 1.35 kg polybag-1 
dolomite; A4 = 0.45 kg RP polybag-1; A5 = 0.90 kg RP polybag-1; A6 = 1.35 kg RP polybag-
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1; A7 = 0.45 kg of polybag-1 mineral soil; A8 = 0.90 kg of polybag-1 mineral soil; and A9 = 
1.35 kg of polybag-1 mineral soil. 
The response of the increase in diameter of oil palm seedlings aged 16 MAP due to 
the treatment of the three types and doses of ameliorant materials used at the dose level of 
0.90 kg polybag-1 (A2, A5, A8) when compared to the dose of 0.45 kg polybag-1 (A1, A4, 
A7) because at a dose of 0.90 kg polybag-1 it is estimated that there is a balanced and optimal 
nutrient ion condition in providing/supplying nutrients Ca, Mg, P from dolomite, rock 
phosphate, and other nutrient and mineral soil derived from multi-nutrient fertilizers (15: 15: 
6: 4) and (12: 12: 17: 2) and kieserite from fertilizer recommendations in the main nursery, 
the consequences of which can be absorbed in supporting the growth of diameter of oil palm 
seedlings. Munawar (2011) explained that there was a relationship between the availability 
of nutrient stocks in the soil and the appearance of plants. The status of nutrient ions absorbed 
by plants is strongly influenced by nutrient equilibrium, nutrient binding cations/anions, 
reactivity, reactants (ameliorant/fertilizer materials) given either in water or acid, nutrient 
ion mobility, nutrient antagonism, and viets.  
Number of leaves 
There is a treatment effect of the three types and doses of ameliorant materials used 
(dolomite, rock phosphate and mineral soil) on peat planting media in polybag on the 
increasing number of leaves of oil palm seedlings aged 5 to 16 MAP. The response to the 
increase in the number of leaves of oil palm seedlings in the main nursery ages 5 to 16 MAP 
(for one year) follows a pattern of distribution that is almost the same as the trend of 
increasing seedling height and diameter of oil palm seedlings in the main nursery. There is 
a correlation that is directly proportional between the type and dosage of ameliorant material 
which is getting higher until the dose of 0.90 kg polybag-1 (A2, A5, A8) with a dose level of 
0.45 kg polybag-1 (A1, A4, A7) indicates an influence significant, but not significantly if 
compared with the type of treatment and the higher dose of ameliorant material until the 
dose of 1.35 kg polybag-1 (A3, A6, A9) (Table 3). 
The response of the number of leaves at the age of 16 MAP due to the treatment of 
the three types and ameliorant materials used at doses of 0.90 kg polybag-1 (A2, A5, A8) and 
doses of 0.45 kg polybag-1 (A1, A4, A7) ), because the dosage is thought to have the 
availability of nutrient ions in an optimal/balanced condition in the soil solution, so that the 
plant roots can be absorbed the most. Foth (1994) explained that the amount of nutrient ions 
that can be absorbed by the root of the plant is strongly influenced by the form of nutrient 
ions, the position of the ion day from root rooting, the continuity of it in a plant life cycle, 
not containing toxic effects which can suppress availability nutrient anions, especially P, S, 

















The diameter of oil palm seedlings (cm) in the main nursery aged 5 to 6 MAP due to the type and 




Months After Planting (MAP) 
2015 2016 










1.72  e 
2.08  cd 
1.95  de 




2.48  a 
2.43  ab 
2.17  d 
2.53  bc 
2.53  bc 
2.28  d 
2.57  ab 
2.50  cd 
2.55  bc 
2.65  a 
2.67  a 









3.17  b 
3.73  a 
3.73  a 
3.28  b 
3.90  a 
3.88  a 
3.28  b 
3.92  a 
3.93  a 
3.63  c 
4.45  a 
4.25  b 
3.62  c 
4.33  ab 
4.33  ab 
3.67  c 
4.48  a 
4.43  a 
4.13  b 
4.75  a 
4.80  a 
4.27  b 
4.87  a 
4.82  a 
4.22  b 
4.92  a 
4.90  a 
4.60  c 
5.17  b 
5.03  b 
4.70  c 
5.82  a 
5.85  a 
5.18  b 
5.92  a 
5.93  a 
5.70  c 
6.40  a 
6.38  a 
5.73  c 
6.47  a 
6.43  a 
5.85  b 
6.45  a 
6.47  a 
6.03  c 
6.90  a 
6.83  a 
6.20  b 
6.90  a 
6.83  a 
6.23  b 
6.95  a 
6.88  a 
6.53  d 
7.25  bc 
7.18  c 
6.55  d 
7.25  bc 
7.22  c 
6.60  d 
7.45  a 
7.38  ab 
7.17  b 
7.90  a 
7.87  a 
7.23  b 
7.90  a 
7.85  a 
7.25  b 
7.93  a 
7.93  a 
7.72  b 
8.87  a 
8.88  a 
7.77  b 
8.88  a 
8.82  a 
7.77  b 
8.97  a 
8.93  a 
CV 7.98 % 8.15 %. 6.63 % 3.00  % 2.26 % 2.54 %. 1.57  % 0.75  % 0.98  % 1.06  % 0.87  % 1.41  % 
Explanation: 
1. Numbers followed by the same two letters in the same column do not show significant 
differences at the 5% level using the Duncan Multiple Range Test Distance Test. 
2. A1 = 0.45 kg polybag-1 dolomite; A2 = 0.90 kg polybag-1 dolomite; A3 = 1.35 kg polybag-1 
dolomite; A4 = 0.45 kg RP polybag-1; A5 = 0.90 kg RP polybag-1; A6 = 1.35 kg RP polybag-
1; A7 = 0.45 kg of polybag-1 mineral soil; A8 = 0.90 kg of polybag-1 mineral soil; and A9 = 
1.35 kg of polybag-1 mineral soil. 
Table 3  
The number of leaves of oil palm seedlings in the main nursery aged 5 to 6 MAP due to the type and 




Months After Planting (MAP) 
2015 2016 










5.33  b 
5.74  ab 
5.33  b 
5.33  b 
5.44  ab 
5.78  a 
5.56  ab 
5.78  a 
5.78  a 
6.22  c  
6.56 abc   
6.56 abc 
6.22  c 
6.78  a 
6.67  ab 
6.33  bc 
6.78  a 
6.78  a 
7.33  d 
7.67  bc 
7.67  bc 
7.33  d 
7.67  bc 
7.67  bc 
7.44  cd 
7.78  ab 
7.89  a 
8.33  c 
8.78  ab 
8.67 abc 
8.33  c 
8.67 abc 
8.78  ab 
8.44  bc 
8.78  ab 
8.89  a 
9.33  b 
9.78  a 
9.89  a 
9.33  b 
9.89  a 
9.78  a 
9.22  b 
9.78  a 
9.78  a 
10.22  c 
10.67 ab   
10.78  a 
10.33 bc   
10.67 ab   
10.89  a 
10.33 bc 
10.78 a 
10.89 a   
11.00  b 
11.89  a 
11.78  a 
11.22  b 
11.89  a 
11.76  a 
11.33  b 
11.89  a 
11.78  a 
11.78  c 
12.89  a 
12.45 ab 
12.00 bc 
12.89  a 
12.78  a 
12.33abc 
12.78  a 








13.89  a 
13.78 ab  
14.00  b 
14.89  a 
14.67  a 
14.22  b 
14.89  a 
14.78  a 
14.22  b 
14.89  a 
14.67  a 
15.00  b 
15.89  a 
15.78  a 
15.22  b 
15.89  a 
15.78  a 
15.33  b 
15.78  a 
15.78  a 









CV 3.93  % 3.22  % 3.26  % 2.08  % 1.97 % 1.71 % 1.81  % 2.54   % 2.05  % 1.29  % 1.36   % 1.26   % 
Explanation: 
1. Numbers followed by the same two letters in the same column do not show significant 
differences at the 5% level using the Duncan Multiple Range Test Distance Test. 
2. A1 = 0.45 kg polybag-1 dolomite; A2 = 0.90 kg polybag-1 dolomite; A3 = 1.35 kg polybag-1 
dolomite; A4 = 0.45 kg RP polybag-1; A5 = 0.90 kg RP polybag-1; A6 = 1.35 kg RP polybag-
1; A7 = 0.45 kg of polybag-1 mineral soil; A8 = 0.90 kg of polybag-1 mineral soil; and A9 = 
1.35 kg of polybag-1 mineral soil. 
 





The treatment of ameliorant materials, both dolomite, rock phosphate and mineral 
soil at doses of 0.45 kg polybag-1 (A1, A4, and A7) and doses of 0.90 kg polybag-1 (A2, A5, 
A8) indicate that the increase in seedling height is 5 to 16 MAP. Response to the increase in 
seedling diameter aged 5 to 16 MAP (for one year) the pattern is almost the same as 
observing the increase in seedling height, tends to be positively correlated, the dose of 0.45 
kg polybag-1 (A1, A4, A7) and the dose of 0.90 kg polybag-1 (A2, A5, A8) showed a 
significant effect on the diameter of the oil palm seedlings, the largest being 8.87 cm 
(dolomite/A2), 8.88 cm (A5) and 8.97 cm (A8). There is a correlation that is directly 
proportional between the type and dosage of ameliorant material which is getting higher 
until the dose of 0.90 kg polybag-1 (A2, A5, A8) and the dose level of 0.45 kg polybag-1 (A1, 
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